Aging confers different sensitivity to the neurotoxic properties of unconjugated bilirubin.
The pathogenesis of bilirubin encephalopathy appears to result from accumulation of unconjugated bilirubin (UCB), which, in turn, may cause mitochondrial perturbation, release of intermembrane proteins, and, ultimately, cell death. Aging imparts to cells a different susceptibility to this toxic stimulus, as neonates are particularly vulnerable to the accumulation of UCB in the CNS. In this paper, we further characterize UCB-induced toxicity in isolated neuronal and glial cells according to age in culture. In addition, we investigate sensitivity of mitochondria derived from young and old rats to UCB-induced membrane permeabilization and, finally, evaluate whether age-dependent changes in UCB toxicity are accompanied by alterations in the mitochondrial content of cytochrome c. The results showed that UCB is more toxic to immature neural cells after 4-5 d in culture (p < 0.001), whereas neurons were more sensitive than astrocytes (p < 0.05). In fact, approximately 40% of cells were apoptotic in immature cultures compared with 20% in mature cultures. Unexpectedly, mitochondrial swelling and subsequent efflux of cytochrome c induced by UCB were 2-fold greater in organelles derived from older rats (p < 0.01). In conclusion, UCB toxicity of isolated rat neuronal and glial cells is modulated by age in culture in that immature cells are more susceptible. Mitochondria derived from younger rats are nevertheless more resistant to membrane permeabilization and cytochrome c release induced by UCB. The data indicate that the cells of young animals are relatively resistant to UCB toxicity, through a protective mechanism at the mitochondrial level; however, this is not sufficient to prevent apoptosis of cells in the young animal. Thus, although playing a role, direct mitochondrial injury may not be the sole mechanism of UCB cytotoxicity.